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QUALITY ASSURRNCE FOR IRE6 INSPECTION PL~NNING

Jack T. Markin

Los Alamos National Laboratory, Safeguards Systams Group

Los Alamos, hY’1 97545

Under the provisions of the Treaty on Nonpro-

liferation o? Nuclear Weapons and other agraa-

ments with states, the International Rtomic Energy

Agency (IREfl) conducts inspections at rll,,luar

Facilities to confirm that their operation is

consistent with the peaceful use of nucle~r mat_-

rialt The Department of Safeguards at the 114ER

is considering a quality assurance program for

activities relat~d to the planning of thesa facil-

ity inspections. In this report, we summariza

recent work in writing standards for planning in-

spections at the types of facilities inspectad by

the ISEh. The standards specify the sequence of

steps in planning inspections, which are (1) ad-

ministrative functions, such as arranqement~ for

visas and travel, and communications with tha

state to confirm facility opertiling schedules ~nd

the state’s acceptance of the as~ignad in~pectors;

(2) technical functions includinq a specification

of the required inspection activities, determina-

tion of parsonnel and equipment resnurces, dnd a

sch~dula for lmplramentinq the inspection activ-

ities at the Facility; and (3) management Func.-

tiuns, Yuch ds pre- dnd post-inspection briat’inqs

whmre the planned dnd implemented inspection ac.-

tivitips are ruviewad,

1, 1NTRoDUCTION

Edch ywar Lhe [ntornational rltumlc Enerqy

nqency (IAER) conducts uver ?000 inspections at

400 facilities to verify the compliance uf a statu

with agreements Iimitinq the usos of nuclear mate-

rial dnd facilities to peaceful purposes, rh

srhodulinq and rnmpletlnn of the~e inspections 1s

a compiori process that is cdrri~d uut by the oper-

ations divisions of the lMA, A key ulemenl in

Lhls prucess is piarlninq by inspectcrz mt [fiEh

h~adquarters before vdch inspection.

10 cmsure the continued effectiveness uf this

pldnnlnq process, (ha llup~rtment uf Gafaquards 1s

..-—.—.—. .-———
MWur.k ?uppur’tod by UG, llopar~mant of Knerqyl

Offico of Safeguards and 5ucurily,

con~idaring a quality assurance program for in—

spection planning, In this paper, we summarize

gome contribution~ to the quality assurance pro-

gram including tha development of a standard for

planning and of crltaria for monitoring planning

quality.

[1. FRAMEWRK FOR INSPECTION PLRNNING

Inspection planning for IREA safeguards is

based on a theoretical framewrk called the safe-

guards approach. This approach is developed from

an analysis of the credible scenarios for material

divarsion, the anomalies crraated by the diversion

and concealment actions that constitute the sce-

narios, and the Inspection activities that ran do-

tact the anomali~s, For each facility type (such

as light+ter reactors, fuel fabrication plants,

or reprocessing plants), recommended inspection

activities ma summarized In Routine Inspection

llctivities Lists (for enample, see Rwf. l).

The safeguards approaches dnd activities

listl are complemented by the Safeguards Implemen-

tdt”on Report (SIR) criteria, which specify fcr

oacl) Faclllty type and for various material cdLFI -

qories the inspection activities constituting at-.

coptable ~dfequar’ds There is close aqreemont

between the Inspection activities implied by thti

SIR crituria and thuse in the Routine [nspection

hctlvitios Lists,

lhe Gonural hgreement between the IAER afld

SL,~te under Lhe Nuclear Nonprolifer~tiun Trwty

provides for Subsidiary llqraements with the State

that spucify in datail huw the prucodurus laid

down in tha rlqrewmant are to be ~ppliud, [t) addi-

tion, rur each Facility Lhe [WA dnd GLdta noqu-

L.late a facility attachment that duscrlbes the

purmiLtud inspection activities by lho nquncy,

the SLate’s obliyatluns fur r@porLinq acrountinq

information, ~nd the facility operator’s ~jbliqa-

Ilons For providinq Information and cuop~ration

during an inspection, In neqotiaL1nq Lhe facillLy

sttmchmcmt, Lhe safqquardo approach fnr t hat

ri8cility pruvidas the basis rur Lha nqerwy’s pr[~

pu90d lnspectlun activities.



III. INSPECTION activities

The function of inspection planning is to

coordinate per~onnel and equipmant rasources to

attain IRE~ goals for verifying the peaceful use

of nuclear materials and facili~:ies, This weri-
I’ication is basad on information gathered by Lhe

follobing three general areas of inspection activ-
ities.

● Audit of Records and Raports, Inspectors

examine facility operating records, facility
accounting records, and reports ~ubmitted by

the state to confirm their completeness, cor-

rectness, and consistency. Typical activ-
ities are checking arithmetic correctness of
accounting ledgers and confirming that oper–

sting and accounting records agree.

● Verification of Irwefltory. Inspectors verify

that declared material inventories and inven-

tory changes are correct by direct measure-

ment of thene quantities, ilctivitiem for
rnateria\ verification are devalopmant of sm-
pling plan~,, sampling of mater~al for de-
structive chemical analysis, and in-situ

measurement of material by nordeqtructive

methods,

● Containment/Survai llancfl

eras, closed-circuit te

seals are applied to

knowledge that material
chanqed, to monitor for

Saa15, film cam-

evision (CCTV), and

prov ida continuous

inventories are un-

undmclared material

movements, and to cunfirm the integrity of

cor’ ainments , Activities for containmantl

surveillance are planning location, Field uf

view, and time set~lng of surveillance de-

vices; servicinq fiim cameras; dnd dutachinq
and cunfirminq the identily and intqrily UI’

Sudls,

[V, QUR1.ITY ASSURAN[;E

Quality dssurance cunsi~ls UF procudurus rur

d~surinq lhdt a process ccwrfurms to A spwcified

Iovul uf purforrrmanca, 11 quality assurance pro–

qrmm Includus a standard ur vncallence f’or th~

prucass, munitorlnq the ru,ilizud process to detqct

d~vidtions frum the stmdard, dnd taking correc.

liv9 actions. [n this rapurt s{wm qoneral rnettl,?dg

are qivwn ror ,ipplyinq qudlity assur~ncp pruce

durws tu tha Inspection pltmnlnq procuss,

rho pruposod quality Assuranro pruqrdm for

inspuctiun plannlnq consists of (1) spuclfylrrq the

Aministl”atlve and Lauhnlral dulalls uf inspection

planninq, (?) documentlnq lhos~ plannlng procw-

durm~ in a standard, (3) ld~ntirylnq quality char

arterl~tic~ that are ~ssurlllitl tittributus Of in-
sptictiun plannlnq, (4) muniLurinq Lhasa character -

lstics tu a~suro rwlfurmanco tu Iha stwd~rd, And

(5) I.dklr!q action [u r!lrruct dwficiuncias.

Mluqy olumunts uf lhlg quality as~urance pro.,

q rmm Arw rurruntlv in plr4{u within (}w fiqun~y,

I ,)r onarnple, Ihw Opuratiuns I)ivisit)rls p~rt’urrn

briurlnqs drwl duhrlullnqs fI)r uiu~h irl~pu~tinn tu

monitor planninq, and the Computerized Infraction

Report documents tha details of inspection plan-
ning and implementation, This paper characterizes

these existing quality assurance functions and

describes their incorporation into an overall
quality assurance program for planning.

v, STRNDMD FOR PLRNNING

h standard for planning specifies the ~e-
quence of steps in the planning process to be par-

forned at IfIEfI headquarters. The standard does

not prescribe every detail of planning inspection

activities; instead, only general pldnning dl-ea~
(administrative planning, technical planninq, dnd

mandg~.m~nt review) are addrezsed with references

to appropriate IRL~ documents for Lhq Specifics
of planning.

6. A&ministrative Planning

fk!ministrativa aspects of planning coordin~te

pre-inspection activities within heatlquar+ers ~nd

organize communications between the I~EA and the

facility to be inspectrd and the relavant state,

The internal admini~t,”ative Functiuns include

derangements for visas, travel, and accommodations

and for inspection equipment, such as nonde~truc–

tive assay ir.struments, surveillance cameras, and

seals. Communications with the state are letters

or telexes to confirm the scheduled visit, the

facility operating schedule, and a state’s accept-
ance of the inspectors.

B Technical Planning. :—

1 Information Collection. The fir$t $Lep.: .—_-—
in plannlny lhe technical dspects UF a routine

inspection is to anticipate the conditions tu b?

unpected at the facility so thdk dpprupriate in-

spection activities and resources cdn be pr~pdrod

I?elovant sources of infer’matiun to bu cumpilod for

this r$i pose are as FO11OWY.

9 Facility nt:achment - an aqre@ment betw(lkn

the state And the IALA that includes facility

d~sign and prucess operation dus~r!oti{Jrls,

permilted safttgudrds activititis, rocurds tu

be maintdinpd by the rd, iliLy, md rv:wrl-q

to be submitted by lhe State,



● Routine Inspection Actiuity List - a descri~

tion of the safeguards approach at a facil-
ity, including a general description of the
inspection activities.

2, Determination of Facility Conditions,

Facility conditions rela~ant to inspection plan-
ning arm the ~tructure of the Stata’s systam of

accounting, the structure of cperatinq records,

the locatione and amounts of nuclear materials,

changa~ in operating conditions since the last
inspection, and any Special condition such as

r~batched fuel as~amblieg, These conditions are

determined from the facility attachment, reports

filed by the State, previous inspection raports,
and inspector working paptir~,

This information is the basis for defining
in~pection activities, such as strategies for

auditing records and reports. determining sm-

pling plans, selecting NOR measurement methods,

or charqes to the safeguards approach indicated

by facility operating changes.

~ Determination of Safeguards Conditions,

The status of safeguads at the facility consists

of the disposition of safeguards equipment, such

as film cameras, CCTV, seals, and NDft instruments,

and the existence of unresolved anomalies requir-

ing follow-up actions. These factors are deter-

mined by reviewing previous Inspection reports

and inspector working papers,

Knwledqe of those conditions allows the in-
spector to estimate resources for servicing in-

stalled containment/surveillance deuices, to de-

termine NDR instruments to be shipped, and to

define activitlas for resolving outstanding anorn-

dlias.

4. Review of Inspection Act&vity List..——. —.. . For

each f~cility type, the I(lEfi hds d~veloped a yen-

ar!c set uf inspection activities for auditlnq
records and rrpurts, verifyinq material inven-

tories, dnd dpplylnq containment/survei lldnca

nquipment. flefore an inspection, these activities
should be reviewed to familiarize the inspector

with L})e recwrvnendud dctivitias.

5 5~e:ificatlon of Inspect&n Activitleg.-L-. -—-. _
Generic ln~p~cliurl act.ivitiey are described in
t-h~ RuuLln@ tnspectiun Rctivitias lists; howevur,

withi,l this q~nzral outline there is latitude for

I.ho insp~ctur to choose the particulars of vach

dL’tiVity, Based on the review uf facility cundi-

tiuns, Iafuquards status, and the qenerlc in~pec-

tiun dctivlties, the Inspector should determine

the lnten~ity dnd fr~quency uf nach activity by
~pacifylnq It! dpt’inlnq pdr~meta:’s. The duflnlnq

pdrdmeters uf the generic act.iviLi@Y are the ful-

Iuwinq,

● Audit uf rucords and reports

I;ndminatiun o? ~(countinq/nparatlnq records

Rerurds t,, be enmmlnad; entries to be

rheckad; I Ime perlud

(:omparl~on of records ~rld raports

itarur-d~/rwpurts to b~ curnparad; ontrius

to be comptirud; lime periud

Update of book inventory

Material Strata; reports records, and
supporting documents to be consulted;

time period

● Verification of inventory and inventory

change

For each material stratur!, specify the

verification method-item counting, ID

verification, NDA method, and sampling

plan

● Containment/Surveillance

Location of seals to be examined, dutacned,

or attached; location of ~urveillance ~nit~
to be ~erviced, replaced, or installad

6. Determination of Resource Requirements,

blhen information about the current conditions at

the facility is completed, and speelfic inspection

activities are identified, the lead inspector can
arranqe for the resourcas to carry out these ac-

tiuftie~l For enample, estimate~ of the number

of items in each straLum ara used to Elan sample

~izes for measurements or taking of samples, and
the numbers and types of measurement instruments;

surveillance unit records determine the number of

replacement film cassettes and batteries for cam-

eras; and lists of seals in place at a facility
determine the numbers of seals and seal wires to

be installed,

This phasu of planning should result in re–

quirements for instruments; calibration standard~;

containmentlsurvei llance equipment includiny

seals, seal wires, cameras, film, and batteries;

sampling equipment and containe~s for sample ship-

ment; And supportirq documents such as li~t~ uf

seals, loqsheets from pr~vious inspections, and

lists of surveillance equipment and th~ir loca-

tions.

schedule of Inspection ~ctivitle,.? The

final step in inspection planninq is completion

uf a schmdule that coordinates the inspeclor dnd

~quipment resources, The schedule specifies thr

sequence of inspection dctivitles, the ds~iqn~d

inspectors, and the estimated time for complutiun,

vI, QU9LLTY CHARACTERISTICS FOR INSPECTION Pl.nN--

NING

QUdliL.y characteristics of an inspuclirrn pl~n

,~ra dtlributal thdt dre esswntial LrJ accumpli~h--

ment of the safeguards qoals at lhe farility.

rhase quals dre attdined by qathurirrq specific

ploces uf information throuqh completion of in

spectlun activities that includa enaminatiun ,md

{.onlparisun of records, verification of inventorlps

~r’d lnvarltory chanqas, and application uf contaln-

munt/surveillance meamures. Quality chmracteriq.
tics that medsure the da(Jr@a tu which those quals

~ra attained are (1) $-u-m~teness to assure lhdt..— -—
all a99entlal information 1s dcquirod by d~ loi~9t

mu Inspection activity And (7) Continuity to

t893ure that successive inspuctiuns tit tha :I,lma

f~cility are cuordinatad uvur time



A complata inspection plan should contain
inspection activities of sufficient intansity and
‘requency to verify the current safeguards status

1P the material at a facility. Thus , a complate

~lan not only includes audits of records and re-
nrts, varificatlon of matarial~, and application

lf containment/surveillance measuraa but also im-

~lemants theme activities uith sufficient inten-

Iity that IAEA goals for detection material 10s~

Ire attained. For example, sampling plans for
Iudit of records ~nd reports and for material
measurement Should be gufficiont to detect 10SS
)f a significant quantity with sdequate probabil-
ity; where possible, uerlficatlon methods prov~d-
ng a quantitative estimate of material amount
hould be applied; ~urvaillance equipmar,t should
IO deployad for complete coverage of potential

‘outes for undeclared nmvement of mterial; and

aterial measurements and verification of seal

ntegrity should be made with sufficient frequency

o attain IBEA timeliness goals. In general, a
omplete plan employs ;>eriodic verification meth-
ds to arrive at scme knowladge position and rrrain-
ains that position tnrough containment/surveil-
ante measures such as ~eale or surveillance.

Continuity for inspection planning mdc!resses

he quality of coordinatim between successive

nspections. Because 9afeguardn conclusions for

material~ balance area are drawn ovar extended

eriods of time, evidence for these conclusions

s generated from a number of separate inspections

t the facility, TO avoid gaps or Inconsistencies

n the information gathered by succ~ssive lnspec-

ions, planning encompasses multiple inspections

t the same facility, For exampla, time periods

or examinirq md comparing records and reports

hould be contiguous with the time period covered

n the last inspection; replacement~ of particular

ilm, batteries, and seals may depend on uhic~. of

hcse itums were not replaced at the las~ !,)spoc-
iun, Thus , continuity For inspection planning

~drersqs coordination of inspection activities

Jer time

[1, ~NITORINC CONFORMANCE TO A STfiNDRRD AND COR-

RECTING DEFICIENCIES

The final steps in a quality assuranca pro-

-em for inspection plenninq are to monitor the

:Lua. procass, uumpare it to tha standard to

?terc deviations from the stmdard, and take cor-

lcLive dctlun, Monitoring Is implemented by a

wraqumunt information system that gathers data

?lavant tn th~ quality rheracterictics IJf cum-

leten~ss and continuity and summarlzqs this in-

]rmatiu.-i fur decision maklnq about the actual

‘ncess Such a system 1s cllvently a part of

mLlnn planning within Lhe Operations Divisions

\d incllJdes both pre- and post-inspection reviow~

‘ the inspection plan and a Computerized Knspec-

on Rrtnart that summarizes edch ir~pactlon plan

d itY rbsulti,

tiecwmu thesa actlvltlas are presrntly not

lcuqnizud as quality assurance fur~ctions, the

following describes this review process and inter-

prets it in terms of a quality assurance activity.

The form of these review activities is summarized

in Fig. 1.

.— -~
Comccl Ca~CT
SFfcrc Cora[l[
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Fiq. 1,

Monitoring and correcting planning conformance

to a standard.

7re-Inspection Quality flesurance. Before the in+
plementation of the inspection plan at a facility,
there are several key points in the planning

process whera the conformance of the plan to a

~t~ndard is confirmed. These points aru
(a) Group Leader -- The inspection plan Is initi-

dtec! by the lead inspector in conjunction

uith his group leader. This provides dn

early opportunity for an informal management
review of the pian.

(b) Pro-inspection Oriefing - A more formal r~--

uiew of the Inspection plan Is conducted with

tha lead Inspector, other participating in-
spectors, group leader, section hnad, and,

un occasion, a representative from Lhe Plars
Section,

(c) RS/1 Form - The plan is finalized In th~ R!i-1

(d)

Form, which is a summary uf the qaneral in-

lpuction activities that ara planned, Do-
c,w~e this form is part of the Ayency Compu-

Lorized Inspactlon Repurt, it Is avail~b!o
to uther divisions within the rOEA.

fipproval by Dluisiun Cour’dindkur rho in

sp~ctl,]n pldn is approvwd by the Dlvi~iun

Cu(]rdlrl l,tur,

I“hcse fuur stops conotltute a verific~liur]

of the plan’s conformance to the ~tandard. Uilhin

Oper~~tiuns, lhe plan 1s munltured by sovural man

aqement levals including group leaders, ~octi[m

huad , and divlslon cuurdinator, and the dissumi

natlun uf lhe computerized lfS/1 furm bruaduns the

plannlnq review to other divisions, fit each -t,aq~

in thi! process, there Is dn nppur’tunity lU idorr
tlfy doficlunrle~ and, timo ptirmittinq, tu mudif’y

the plan,



P09t-IflSDOCtiOn ~U81ity fi~9UranCe, Following each
inspection, the Operations Diuisions have imple-

mented an after-the-fact review of insertion

results through a debriefing of the participating

inspectors and a formal documentation OF these

results in tha Inspector’s Summary Logsheet. Be-

cau~e deficiencies in the implementation of in-
spection actiuitias may reflect deficiencies in
the planning process, the debriefing and formal
documentation provide a furtner means for monitor-

ing planning quality.

Comparisons of the planned inspection proce-

dures with their implementation at the facility
that are mada in the post-inspection debriefing

and computerized reports can identify deficiencies

in p!anning. For example, by comparing the RS/1

Form that represents the planned activities with

the Summary Loqsheet that represents the actual

activities, differences that could be related to

planning deficiencies are identified. Typical
reason~ for not completing an activity may be

(1) facility operator or process status did not

parmit tha actiuity, (2) lack of proper equipment

or documents, or (3) insufficient time, although

any of these conditions may be caused by circum-

stances beyond the inspector’s control, they could

also be caused by poor planning, such as failure
of the inspector to anticipate conditions at the

facility or to communicate with the operator,

failure to select the correct measurement instru-

ments, or failure to schedule a sufficient number
of inspectors. Thus, disparity between the RS/1
Form and the Logsheet may indicata an area where

planning should be improved.
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